A critical role of Hrd1 in the regulation of optineurin degradation and aggresome formation.
Mutations in optineurin (OPTN) are associated with several human disorders including amyotrophic lateral sclerosis (ALS) and primary open-angle glaucoma (POAG). OPTN is known to be a multifunctional autophagy receptor that plays important roles in NF-κB signaling, vesicle trafficking, maintenance of the Golgi apparatus and autophagy. Given that a loss of neurons and an abnormal aggregation of disease proteins are two key features of neurodegenerative diseases, protein quality control systems are considered to be tightly associated with neurodegeneration. In this study, we investigated the involvement of the ubiquitin-proteasome system (UPS) and the autophagy-lysosome pathway, two major intracellular protein quality control systems, in the regulation of wild-type (WT) OPTN, ALS-linked mutant E478G OPTN and POAG-linked mutant E50K OPTN. Our data revealed that the UPS, not the autophagy-lysosome pathway, is the major system for degradation and aggregation of OPTN. Moreover, we found that Hrd1, an E3 ubiquitin ligase, could play an important role in the protein quality control of OPTN. Our results demonstrated that overexpression of Hrd1 increased the proteasomal degradation and microtubule-dependent aggresome formation of OPTN in the microtubular organizing center, whereas knockdown of Hrd1 stabilized OPTN and inhibited aggresome formation of OPTN.